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Many battery-powered devices which need to be periodically charged such as mobile 
phones, tablets, battery-powered hand tools and tools. These device usually charged by 
indicated cord from USB port or from a dedicated wall adapter. 
For example, a user can charge a smart phone by simply placing it on a restaurant table 
outfitted with wireless charger. To make the user’s experience successful, its performance 
must be comparable to conventional wired chargers. 
Wireless power transfer had been one of the solutions to simplify the charging of 
these devices and brings more convenience to our daily life. This principles works as power 
is transfer via inductive coupling at short distance (mm range). Transmitter and receiver are 
inductively coupled coils as AC current in transmitter coil generates magnetic field that 
includes voltage in receiver coil. Receiver voltage may be used to power a mobile device or 
charge battery. Magnetic field is concentrated in small volume between the transmitter and 
receiver. 
Standard design for transmitter and receiver coil of wireless power transfer usually 
spiral or round shape. The main purpose for this project is to design different shape of 
transmitter and receiver coil in wireless power transfer. Differences in coil shape will then 


















Banyak peranti berkuasa bateri seperti telefon mudah alih, tablet, alat tanganberkuasa 
bateri dan lain-lain yang perlu dicas secara berkala. Peranti ini biasanya dicas menggunakan 
tali yang berdedikasi dari port USB atau dari penyesuai dinding yang berdedikasi. 
Sebagai contoh, pengguna boleh mengecas telefon pintar dengan hanya meletakkan ia 
di atas meja restoran yang di lengkapi dengan pengecas tanpa wayar. Untuk menjadikan 
pengalaman pengguna yang berjaya, pengecas mestilah mudah untuk digunakan, cepat dan 
cekap. Walaubagaimanapun, yang paling penting adalah prestasi mestilah standing dengan 
pengecas berwayar konvensional. 
Pemindahan tenaga tanpa wayar telah menjadi salah satu penyelesaian untuk 
memudahkan pengecasan alat-alat ini dan membawa lebih banyak kemudahan kepada 
kehidupan seharian kita. Prinsip ini berfungsi sebagai kuasa pemindahan melalui gandingan 
induktif pada jarak pendek (anggaran mm). Pemancar dan penerima gegelung induktif 
ditambah sebagai AC semasa dalam pemancar gegelung menjana medan magnet termasuk 
voltan dalam gegelung penerima. Voltan penerima boleh digunakan untuk kuasa peranti atau 
bateri mudah alih. Medan magnet adalah tertumpu dalam jumlah kecil antara pemancar dan 
penerima. 
Reka bentuk standard pemancar dan penerima gegelung pemindahan tenaga tanpa 
wayar biasanya lingkaran atau bentuk bulat. Tujuan utama projek ini adalah untuk mereka 
bentuk yang berbeza daripada pemancar dan penerima gegelung dalam pemindahan tenaga 
tanpa wayar. Perbezaan dalam bentuk gegelung akan memberi perbezaan efisiensi dalam 
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1.1 Background  
 
The development of the WPT systems started already in the late 19th century with the 
ideas of Nikola Tesla, who is rightfully considered an acknowledged genius in this field. 
Tesla’s main idea was to use our planet as a conductor in order to transmit power to any point 
on Earth. As a result, he conducted successful experiments at Colorado Springs, Colorado in 
the 1900s, where a resonant transformer made of a 200 feet mast with a copper ball on top 
was built that known as the Tesla coil. With frequency of 150 kHz and 300 KW of input 
power he was able to collect “thousands of discharges” up to 50 kilometers from the source, 
though there are no details of how much power was collected.  
Furthermore, Tesla’s Wardenclyffe tower, built on Long Island, was another 
sophisticated construction to pursue his goal of the World Wireless System. Unfortunately, 
this 154 feet high wireless power transmitter, which played a crucial role in Tesla’s 
inventions, was demolished a few years later due to his debts and the US Government claims 
that it acted as a spy transmitter. The next step towards WPT was development of the RFID 
system in 1973 where tags were powered using induction coupling. It took three decades 
before the WiTricity research group introduced the real cordless electricity transfer in 2007 
with a 60W bulb being powered at two meters distance. Apparently, this was the starting 
point for a rapidly growing and competitive industry of wireless power transfer.  
Wireless Power Transfer (WPT) however also known as wireless energy transmission 
where the electrical energy is transfer from a power source to an electrical load. Wireless 
power is a generic term that refers to a number of different power transmission technologies 
that use time-varying electric, magnetic or electromagnetic fields.  
In Wireless Power Transfer, a wireless transmitter connected to a power source 




converted back to an electrical current and then used. Wireless transmission is useful to 
power electrical devices in cases where interconnecting wires are inconvenient, hazardous or 
are not possible. Standard design of transmitter and receiver coil of Wireless Power Transfer 
usually spiral or round shape. Figure 1 below shows how the wireless transfer power system 
works. 
 
   Figure 1.1: Diagram of WPT System 
 
1.2 Problem Statement 
 
As the wireless power space continues to rapidly expand, everyone is getting 
increasingly anxious to never again have to plug in their phone, laptop or even headset. 
Simply placing device on furniture, work surface, auto-console or walls without any cords 
nowadays has becoming a long awaited reality. 
The behaviour of smart phone and tablet users has changed dramatically over the past 
few years. People are constantly sending emails, texting, posting on social networks and 
playing online games. The average user can barely last a day on a single battery charge 
because large displays, fast processors and HD graphics consume lot of power. More and 
more efforts have been devoted to the finding and development of Wireless Power Transfer 
(WPT) technologies due to highly demanding for truly wireless devices and environmental 
friendly. Many battery-powered devices which need to be periodically charged such as 
mobile phones, tablets, battery-powered hand tools and etc. These device usually charged by 




For example, a user can charge a smart phone by simply placing it on a restaurant 
table outfitted with wireless charger. To make the user’s experience successful, the charger 
must be easy to use, fast and efficient. However, the most important is, its performance must 
be comparable to conventional wired chargers [2]. Wireless power transfer had been one of 
the solutions to simplify the charging of these devices and brings more convenience to our 
daily life. This principles works as power is transfer via inductive coupling at short distance 
(mm range). Transmitter and receiver are inductively coupled coils as AC current in 
transmitter coil generates magnetic field that includes voltage in receiver coil. Receiver 
voltage may be used to power a mobile device or charge battery. Magnetic field is 




Upon get done this project, there are three objectives need to be achieved. They are 
stated as below: 
1. To design wireless power transfer circuit 
2. To design different shape of transmitter and receiver coil in wireless power transfer 
3. To investigate which shape of coil in wireless power transfer is more efficient 
 
1.4 Project Scope 
 
The shape of circle will be reference to other shape that will be investigate in this 
analysis as circle shapes are commonly used in wireless power transfer system. Performance 
of every shape of transmitter (Tx) and receiver (Rx) coils will be compared to the circle 
shape. To facilitate this study, during development of this project, there are some project 
scope that should be considered. There are: 
i. Coil categories (Transmitter and Receiver side) 
 Able to generates electromagnetic field 
 Receiver produces AC/DC current when placed to electromagnetic field 
ii. Manufacturing 
 25 AWG (American Wire Gauge) / SWG (Standard Wire Gauge) 
 
iii. Shape 









iv. Number of turns 
 8 turns 




vi. Oscillator circuit (converting DC from power supply to AC signal) 
 Hartley oscillator 
 
1.5 Outline Thesis 
  
This project is classified into five main topics or chapters and the scopes of each topic 
are explained as below: 
 The first chapter is about the background of the thesis, problem statement, 
goal and objective, scope of projects and outline of the thesis. 
 The second chapter is about the literature review where the previous 
knowledge and theory which related to this project are discussed and 
reviewed. It also describes on different shape of coil in transmitter and 
receiver in wireless transfer power. 
 The third chapter deals with the research methodology. It describes the 
detailed method that has been used in conducting this project. This chapter 
proposes the list of materials and components needed in designing and 
development of the hardware and completing this project. 
 The forth chapter discuss on the result and analyzing the data after implement 
the hardware prototype. It shows the progress of the project by showing the 
circuit design where all the analysis is made while using the oscilloscope to 
collect all the related data. 
 The fifth chapter where the last chapter for this thesis concludes the finding of 


















By accomplishing an initial reassessment on research is extensive in order to 
contribute more knowledge on understanding and information in effect of different shape of 
coil of transmitter and receiver in transferring the Wireless Power Transfer (WPT) rate. 
There will be a few different between the previous projects made few years back with 
the contemporary project that will be constructed in order to overcome the flaw of the 
previous projects as the previous project only gave clues and information about the problem 
that arise and only gave some ideas on how to tackle the problem. 
Wireless Power has the capability to hand over major elevation and advancements in 
the industries and applications that are dependent on either the physical or contacting 
connectors which can be uncertain and prone to fail. By applying and using self-resonant 
coils in a strongly coupled system, it shows that efficient non-radiate power transfer over 
distance up to eight (8) times the radius of the coils which also manage to prove that it was 
able to transfer sixty (60) watts with forty (40) percent (%) of efficiency over distances in 
excess of two (2) meters. 
Therefore, this chapter caters an ample information regarding previous projects on 
determine the shape of transmitter and receiver that is more efficient in transferring wireless 
power. 
2.2 Wireless Power Technology 
 
The concept and interpretation of transmitting power through air has been around for 
over a century and was first demonstrated by Nikola Tesla in the 1980’s [4]. However, it is 
only really in the last decade that the technology has been curbed to the point where it offers 




wireless power technology for the consumer electronics market, it has seen that 
wireless charging deliver new levels of convenience for the charging of millions of daily 
devices. 
Wireless power has commonly known by many terms including Inductive Power 
Transfer (IPT), Inductive Coupling (IC) and Resonant Power Transfer (RPT) [5]. However, 
each of these terms radically portray the same fundamental process which the transmission or 
transferring of energy from a power source to an electrical load without a connectors across 
an air gap. The primitive and basic of wireless power system engages two (2) coils – a 
transmitter and receiver coil. The transmitter coil is energized by alternating current to 
generate a magnetic field which in turn induces a current in the receiver coil. 
 
Figure 2.1: Block Diagram of a Wireless Energy Transfer System 
The input power to the system above is usually either a wall power (AC) which is 
converted to DC by an AC/DC rectifier block or alternatively a DC voltage directly from a 
battery or other DC supply. Power factor correction stage may also include in above block 
diagram as if that the applications is in high power. A high efficiency switching amplifier will 
the converts the DC voltage into RF Voltage waveform used to drive the source resonator. 
Impedance Matching Network (IMN) is often used to efficiently couple the amplifier output 
to the source resonator while allowing and enabling efficient switching-amplifier operation.  
The IMN apportioned to transform the source resonator impedance, loaded by the 























The magnetic field generated by the source resonator couples to the device resonator will 
then exciting the resonator and causing energy to build up in it. This energy is coupled out of 
the device resonator to do useful work for example directly powering a load or charging a 
battery. 
 
Figure 2.2: Magnetism Concept and Theory 
 
The second IMN is used to efficiently couple energy from the resonator to the load 
which will then transform and convert the actual load impedance into effective load 
impedance seen by the device resonator which more closely matches the loading for optimum 
efficiency. For loads requiring a DC voltage, a rectifier converts the received AC power back 
into DC by the receiver circuit which can then be used to power the device. 
2.2.1 Technology Benefits and Applications 
 
The significance in highly resonant Wireless Power Transfer comes from many 
markets and applications sectors. There are several inclinations for using such technology and 
these regularly and often fall into one or more of the following categories: 
 Make devices more continent and thus more desirable to purchasers by eliminating 
the need for a power cord or battery replacement. 
 Make devices more reliable by eliminating the most failure prone component in most 
electronic systems such as cords and connectors. 
 Make devices more environmentally sound by the need for excessive batteries by 
using grid power which is less expensive and more environmentally sound than in 
